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(54) OPTICAL WAVELENGTH MULTIPLEX SIGNAL RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a receiver for an 
optical wavelength multiplex signal by correcting automatically 
a branching circuit of a branching means so as to obtain an 
excellent reception characteristic. 

SOLUTION: Two output electric signals from a photoelectric 
converter 3-1 to receive an optical signal A 1 with a shortest 
wavelength and an optical signal A 4 with a longest 
wavelength are monitored among plural photoelectric 
converters (3-1, 3-2, 3-3, 3-4) receiving respectively optical 
signals ( A 1, A 2, A3, A 4) demultiplexed and outputted from 
a demultiplexer means 2. Then the demultiplexer means 2 is 
adjusted by demultiplexer automatically control means 4 so 
that the two signals of the shortest wavelength A 1 and the 
longest wavelength A 4 or either of them are given 
respectively to the prescribed photoelectric converters 3-1 , 
3-4. 
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(57) [Hft] 

nun »«?#®<D»;fi^tt«ggiwic*iiELTa*f* 
DB%m »a#a (2) «ty»aai**nfc«3Wi 

* (A1. A2. A3. A4) **ft«lS«T*«IWMifc 
S^&&g§ (3-1. 3-2. 3-3. 3-4) <Oo "6. g$6»g<D 
JWS# (A1) «Sflir«^a6O3tt««0E8HI (3-1) . 

-fkvmw&momm (A4) «sfltr«fctto3««ft 
ssist (3-4) t si b(D2-o<Ji^-hm.m.m^^-^ u 

gJS&MOftfl^ (A1) £ggi&S<*)}fcft^ (A4) © 

JRXttB (3-1. 3-4) lc A2) 5 U:tt&#K2£ 

»aMSffiHW#« (4) ICioTMT*. 



El 1 




3-1, 3-2, 3-3, 3-4 : 
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fI#g{I£@K33^T, 

<!:*>-o©a}2i£A*J<»: L±I3*S->7 h^osMwr 
fctfSSWffiMW^a** -3 C £ Z&Wi£? *ft&fi^fi 

&#j&fr5<02owai*jmmfi^u:js§LT, ±i3#» 

&#f8lcA*)3r*i, fro, ±IB»;fi#K6^5iU*3?n5 

[W#3S3] it*^2§B®©3 l 6a^^m{E#SfgiSMfc 
l^T, ±l3#;l*#8#ft»S£fi<f ^tf Al* Etfr 

&-r«3fe&a$aA?9fflttB. 

[h*js4] na»a i e«o>yeaES»BAmisB£ 
m*><i^£A*iu ±iB^««*fift^©*n ; e f tim^ 

©±S3ftSSC£8S#SlcA*l7!rn*<J:-3l«:, ±t3#»# 

oc£«e«£T*3tta»*a«^s««B. 
[if^s] n$a2xtt4iatt4>tt&*»aft?aa 

±13 V 7/vyiV jfT^Sfr 5 * 

[R 6 3 tt&m 2Xti4 fBtt0)3tt&a*aA99A 
&B33l^T. ±t3»26#l8:#±fBft;afi£fifI^*-#Se 

tec &«ietk&?«ft&a*a<t9Sfli ga. 

[£JB<DI¥lffl&iJiiE] 



[000 1] 

[W»<OBT*tHIHMn *^^ti^5fifi^«ff^§{S 
SB* BICBKB3.& aSBW>»«©gft*3fcffl^* 
£S<b LTeiS* ftfc3fe&«9Ba?*#BSfl? 5Jffi 

[0 0 0 2] 

©att^^s^nwifflauoflWHi^-WMLv ens 
<JM8B©yeBW«^ axTBfc3wrefcmo 

«T*BftLT 1 *<Z>7T'ffXT*-f£LTGMrZffiB 
flttSTPas*. A2, A3, A4 (« 

T, Ai (i =1.2.3.4) ttJHi*©BaiJ»l«ft*«* 

S#-fieiH->X=Z»©— iSW^§fiSS«v H. Nakano 
ft£S<D HOGb/s, 4-Channel Wavelength DivisionMuIti 
plexing Fiber Transmission Using Semiconductor Opt 
ical Amplifier Mudulesj (1993^4^8£fjlEEE Journa 
I of Lightwave Technology, Ig11#, M4#,S612M!b N 
SM617M, »IC Fig. 2 ) KEBUmTV**^ El 

AfclirnfcJEfiS^BfgJfAl, A 2. A3. A4tt, 0B 
#J82lC<fcoT#;£S§lC#&3-*l5,> &BStlfe4-3 
OMfcfl^AI, A 2, A3. A4tt^-n ; ?tlJtmm^SS^I2 
3-1, 3-2, 3-3. 3-4lcA73*ft3<, 

[0003] u&r-L&tfe, *Hk¥«2ic£i*«&Btf 

BttKafTCtlfiC* SJtfl^AI. A 2. A3. A4tf* 
*l^*imj£<0^S*^Si#©3-1, 3-2, 3-3. 
3-4 KA**n&frt>fc«^tf:ttgffi'Fa*l { £i:T L 
*3. #5l63Mft2tfft{I^A1 £3H»A2* 

AMB-ttrtcwtcjwiuaa^aa - 1 KAJiLfds^u: 

*«2<0»aWtt*i«— «lC«fi*«lK->7 hLT, Sft 
fl^AI, A2, A3, A4^»SII*L,fe3& ,: , ^tlftl** 
^»«BB&#3tti: After. 3fc««A1iWHiaB 

3 - 2 'v, 5"6{t^ a 2t>wmm.m&¥& 3-3 

'N, LT^l^- A 3#%*«0Hft#« 3-4 -sA;rj L 
fcBdfctt, ^i^A4tt§fi^tg<b3S:5. SE^>T, 

2 (D*ft^Qttjg]B£flOTi»?*fr o fc«B 
SfiSmaffl*tc»5ft#S2©»^tt6 i: ^ 

[0 0 0 4] 

[5i^fl«»-* u <fc -5 i: r zmmi ^mit±ti<D?sm^ 

[0 0 0 5] 
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t, ±tttm^mzft : &¥f&it}6imJ5mc~sy mi** 

[0 0 0 6] *^<D»S L^HfiS^ffit LTtt, ±IB 
^*A*JL, ±fBft*g£Mff^<*>-5-5S3S»M<D3tif 

# tmm&maym^v 2 {i#;fcatMijgs!&<Dft<i#© 

fifl#<DS»SOffl«WS»fiBBB^ £ 1? L < £3 <fc 
?lc, ±IB»jft#l9:©»S#'tt=&5««^lRllc->7H*-i± 

* «£ 3 lcft%.ft&®l'®^mmf$.T 
[0007] 

[i$w<DSi8g©fgai] 

cm 1 <diij{i<d»8i>;i2i 1 te*mwic£zyzmm$mm*§- 
[0008] fomtfrnftzimoxm^ a 1, a 2, a 3 

SU=A4 (f;:r£LA1<A2<A3<A4) *£fiLfc#ci6 

m&mm^t. ^7 7"r/\*i^LT»iS#i9;2icA73 

3tiftA»«l?A1« A 2, A3&l/A4tt#&# 

S2tcj:oT^ia<ti»««isEsic^s-n. ^-n^tm 

»0Mfc7 3"fM5-1, 5-2, 5-3&tf5-4Kfcb 
tttlZ. tfjfiHS^tlfc&ftfH^AI, A 2s A3&tf 

A4&. -f-n-Ftifflaojtssissssa-K 3-2. 

3-3R0=3-4lCllDS.en. BSMI^lC£&;3rtl* 0 
mm^SSS3-K 3-2, 3-3SO : 3-4W-5-5s 
aSS»gcDttfI*i A 1*§<f T 5fc46©itffl^SSSg3-1 

stftiMc^it a 4«-§ffr * r=i6(oy£Ssizss 

3§ 3 - 4 *>>6 © 2 ^©tti^)^^i^ti»»!!|t1tS<Jffll#® 
4teiD*.S*l*. 5^!|t14fcJ®#&4tt_t!32O<0aj*I 
mm<I^lcJ:oT, »S#S2©»i6 ! t§'t4«-a«^[Rjlc 
->7 h*-yr«o J£j6S*fifI#A1, A2, A3SlfA4© 
5 -fegSaS©^!^ A 1 tgfiSfi A4CDJ l 6fI^> 2 ft 
^tfflfa£©ft^Sg«!f§3 - 1 , 3—4 lCA^*nS«t 

©&&S©t9ttW&ifc£I3MH&<!:3? L < %3 <£ 5 lc, 

2 ©tt&ISIt *#>#l$1£!6iJ8P#K 4lc<to TfcJ 
tSl-T «fc 5 lcSfi£3-*lTt^<, 

[0 0 0 9] fcfc, iBU:(i5%£*lTl'>&ttft. ^S«D^ 
mm^«5SS3-K 3-2, 3-3;fctf 3-4(EHE-*vT 



[0010] mi<DHSfiojB®ic<fcnt#, »5fi#ia:2^ 

B&#«, $lcft&S£S«^©#&g©ffitttf]&&§iE 

««tU*tl«U A a, Ab, Ac, Ad£U *fc»§B8 
PI A Axy^A Axy=Ay-AxT^S-r^.ii, Aab=A1 
2, Abc=A23, fro, Acd=A34<OBI«JbWc*tlT 

[001 1] zvm-s, sm»s£«fi*s<&3Wi^ a 
1, A46^ti*nm^<D^ams«5#S3-i, 3-4 

lc A*Jtf*l*ltf, Aa=AlJb v DAd= A 4«>HfiijbWJ H 
Otf, ?6Sfi£m{Hta>£&Sfi3l!A A 12, A A 23, A 
A34t»-»#S;2OSai733fiS^03F^|liA Aab, A A 
be, A Acdli^tl-^tlSfLt^T", Ab=A2, fro, A 
c=A3<DB8# i fcfi83iL^-fi#A2, A4t, gl&WlCffiSt© 
ft^S&SIS^, 3-3lCA7J*n*o 
[0 0 12] S£-pT, gftSSBic-S-ttfOPSHctt, ^ 
»g<»:gfiSfi©ftfl^A1, AAtf^ftftlWjeo** 
M&&8S3-1, 3-4KA*rr3<fcdlC#2fi#|ft2<D 

4HftWtt*«wr*c tic* y, »»#s©»ifi*#ttt± 
>i«]icias?n5. -a, »js#iS2©»»»tt^jnjo 
tciassnnw, 1 s^fcttT-tffi^oftmM 

^Si8SlcA^5-tlT^*H#, Aab=A12, fro .A be = A 
23, frOAcd=A34(£|!8«fr^fc*nTl^*|5gt>, 
fl^A1, A 2, A3, A4««m!S©3teaS[XS»#®3-1, 3 
-2, 3-3, 3-4KA73ir*U§H**,, fifoT, SftSST'S 
fl*l*, g3S&^A1 (»^^WS«SfiSA4) <D3tff# 
6^^3"dmMS»S§3-1»*t-li3-4lcA^-r 5 J: 3 lc 
»S6#S:2^;fi!|$14«SiJffll-rsc:tlcJ:-3T, 

ia2©iiWfc#«^i46MS*#;2r*is. 
[00 1 3] <;m2(DSIfiS©fl5»l>;SI2tt*^i<:j:5J l 6 

^^-r^P v>ElT'«5c &gfrgfc£*lia<D#{l^A 

1, A 2, A3»tf A4*^fiL/j:^S^M«#tt, 3^7 
7"T/^1 ^LT»JS^S2(CA7D*n«o Jt^S^fi 
ff^AI, A2, A3SU=A4«, »-»#S2 K<fcoT*gS 
WifiS*iSSlC»«*tl, ^tl^tl^i!S(0^7r-r/\-5 
-1, 5-2, 5-3Rlf5-4lCdJ^*n^o 
TJffnfc^Jtfl^AI, A 2, A3Slf A4tt**l*ft*tS 
<0itttSSJftS3-1, 3-2, 3-3&U : 3-4lCfin 

Smti#lc£}ft**l%„ »*!|tttS"Jffl)#«:4tt 
^mM^SSSS-l, 3-2, 3-3SO : 3-4^e<D 

^(R)lc->7 h*-&5«i:7ic«|fig^n^ 
1t14$iJ®#S4l*»»tftifti l ci6«^fi«^A1, A 2, 
A 3&tf A 4#:^-n ; etim^<D^ffiM^Sg 3 - 1 , 3 - 

2, 3-3Stf3-4lCA^lfftl*J:-5lC, »Jfi#S2 



(4) 
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[0 0 14] M2<Dmm<DBmiZj:tll£. Sftft^A 
1. A2, A3&tf A4<DS3"cm^SSS3-K 3-2. 
3-3M3-4 'MDAfcttflg*? -f - K/ «v * *tfT 
»»#lft2<D»ie^14^^bT*'-e-«<07\ 
A1, A 2, A3&tf A4liF9r;£<Z>5 l 6S§i£«!fs3-1. 3 
-2. 3-3&tf3-4U:A73**l£<, SfoT, 
©20^;^14©«]fflS^filA^«]Tft^-3r ; :U. gft 

[0015] <;&3<Dmm<Dj&m>:m4it*mmz&z>y6 

7P7*0?S*. 4SSA1, A2, A3Ktf A4 (fc/c 
L A1< A2< A3< A4) (Dftfl^fc^L^jfiSFigPS A A 

7j?K-M 5£fl-LT#»gg1 2KA73**i*o WTlc 

ffi^tt£»SA1, A 2. A3&tfA4«K#-;g3-*U **T. 

^nrtmms&gstgja-r*?* h^-r *- f 1 3 - 

1, 13-2. 1 3-3M1 3- 4ldjP;i6ft3„ 
[0 0 16] ttSfgl 2iZmftft?m(Dft%i&Z*&V. 

A73#-M SfrSA^Stifc^S^MlI^liTt^U 

vxi 6?gT. mvi^mmz^^zmmziz^rzs. 

HBcDtuawaw: y jik, a*#- n 9 - 1 , 19- 

2. 1 9-3»tfi 9-46>sai^*ti*o ws-rsai 
*}#-\- mx\£. 19-14:19-2) frzaui-tn 

«fe3tciam-*+iTfey, fro, lattmmsi 7<onme 
ttmtmmmm 1 8 citcj:oT#*«» 

6aj**ti*jss««o*'i>3ft**Aotr*t. aj*> 

<K-M9-2, 1 9-3&tf1 9-4fr6iii73£ft5 
jft^lSEcD^'OjftSW^tl^nAO+A A, A0+2AA 
&ti : A0+ 3 A A <h%5o 
[0017] 7*h^f-ft-Kl 3-1, 13-2. 1 
3-3&tf1 3-4<7)3-5aJS*fi<D3«g#A1*Sffl 
T*fc»fl>7* F 1 3- I fcSSifcSOJfcfl 

^A4^gfI-r5/c«)<D7* h^-f*— K1 3-4fr6> 
SU7a*n*2 0(7) ; e^-J'{i^l*»^tt$iJ®|HlKl 41C 
A*J?*i*„ SHfttt ttftMPEIB 1 4«7* h K 
1 3-1M1 3-46^e<D ; E-^(i^lCf5:i;T»*Sg 
1 2W<Olsl9f«H t «17«)ft«0%*Jffl|-r%. 
[0 0 18] 04©gfI3£HU:fctvr. S«SBiL-5± 

if «»ctt»a»ii»j»0tt 1 4^iXT«7'/i/dry xat- 

Bff*-ar. #sS81 2O«2ltStt(0«ISBia»*tT^. * 
7*h^-f*-Kl 3-1Rtfl 3-4©'>fc< <t: 
t»— 7?lC3tff^A7D-r««t-5H:. EWftfrffil 7 ©ft 
fi (0) «fiX(cXBf««. 7*K4f-T*-K1 3- 



1 icjtti ^ a i#a7j Lfcm^. y* vv^*- fi 3 

— 4 (Cti&gtf A 1+ 3 A A T365Jt{l#> OSyftfi 
*f A4tfA*J-r*„ ft^T, 7* F 1 3 - 1 

35^1 3-4<DjR73lc^#tfAaLTL>£#, i!OB# 
7 * h 94 ■*- F 1 3 - 2Rtf 1 3 - 3 fctt^tlffta 
fitf (A1 + AA) Stf (A1+2AA) <fcJ8:33fc«#, 
0*y^^A2Slf : A3*^n ; PnA73-r5o ftoT? 
*h*-f*-Kl 3-1»tf1 3-4«>JR£IC3K<l4tf 

[0 0 19] 7* h^f*-K1 3 - 1 ©WCftfl^tf 
AJjT«Uft. *©3Wf^ttA2frA3frA4©l,vrnfr 

J/Tte^Si7^ll]SU ^©S'JOW'cfl^*?* v *?<<*- 
K13-1 izWZltZo &lzy* Y9<<*- FI 3- 
4<D^lc3t«^A73r^«^ *<Z>MsmtAM?M 

y h-rs^ftKiasTis^tfii 7«-i°iS3--e-5o ±a>©fr 

g«7*h^-T*-K1 3-1&IM 3-4<D3«73lC« 
fg#««A73-r**TlSyjI-rc:«i:lc<*:y. #&8§1 2© 
»*^14t*5S«J% 5. ±IB©7';l/dfyXAlc < fc 
•^Ttti&gsl 2<D#&&tt£*J©T£C.htC.i:oT, # 
MI#A1. A 2, A3. A4«. *tl?tt!ftf£<»y * V ? 
^-K1 3-1, 13-2. 13-3M13-4K 

[0 0 2 0] S^SM^-BJl^tfoTL^X 

m^cD7^- h-Sf-T^-KI 3(CA73?n«S^<fe7tC» 

»«i2<o»»lttt^^Lig!tt*c:<i:icj:y, «yw^ 

li^t»m^<D7* K1 3(CA73**l«gtt*o 

<fcoT. S«iSSjIfflB#(c«7* h^-r?l— K1 3-1 

&zMiy* h^-<*-Ki 3-4©u-r*i^— 

^©3t«# A 1 35 5 CM* A 4#A7a**U»!tt 5 <fc 5 KttM 
[002 1] <;m4(DHSS©»»|>E15tt*^H:<fc« 

^, !2l5lcfc^TE14 4:^)-«{tggB»tC«ll|-S^^ 

1. 2 0-2. 2 0-3'\mZ%%}mw^Z:P&£T2>Z 
^(CfeoT. &aJ73#-h 1 9-1, 19-2. 19- 
3Rtf 1 9-46^6iil737*'*l5»fiSlSE^IiS|-r«6\ 
*a*#-H9-1» 19-2. -\ 9-3JkZfi 9- 

ntz&wbtz*® 4 icfctt^T'/uzry XA^sffl-r 

-KtcA^?«5Ci:^T-3-^„ oS»J, S£li73<K-h 
19-1. 19-2. 19-3. 1 9-4^6 St*);*-*!. 
^JfiS^^'CvSSd^n^n (AO, AO+AA. 
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A0+2AA, A0+3AA) (O^m^kTHo^m 
&#<Z>±T\ M 9 - 1 mftiit}^- h 1 9 - 

4 6 0>fi^*I£8i LTtt jfifS 2 ^ilSST %Z.£IZ£-z> 

[0 0 2 2] <;m5<DHJfi©^>;ia6«*^(cj:«j | fi 

7P y REIT'S*. *Ha>Jg{gttI£31l*)U:tt0 2 ICtv L 

IC^7* h^*-K1 3-1, 13-2, 13-3& 
tf1 3-4©aj^<0-gP* : E^-S'LT»^S1 2£$J«SP 

Ktt, &ft{I^A1, A 2. A3Rtf A4^ES'J-r5f=46© 
»S'J1f ?8£<f ^-tlCttSP U &7 * h 94 1- K 1 3 - 
1 x 13-2, 1 3-3RIH 3-4£— fit^LT 
&mH2 0-1, 2 0-2, 2 O-S'NjJPS.SWfl^ 
^pr^LT»;AS12<D»-»1ttt(7)iSS«-?T5*>$«i:, ft 
If^llBSWSS'JtcSSflU «K5-r*3tm®, «*tffl» 

AucfctLTi 9-1 9 - i^.mx^mum^'si 

£LTtt;fi§§1 2<D»«tttt<Dlg)Sl^liI^3^i:tf 
[0 0 2 3] <;^6©llSS©Jgftl>ia7(i*5l^icj;^ 

J&Btt, £ftfl#£— SLTttST^fiTTtt^, » 
&#K2£|2|7<D«fc5lC, Jt««*«fll**— 
5 2 1 T*»1B L, #E*f Cftl??i3fe7 -f^2 2- 
1, 2 2-2, 2 2-3&U : 2 2-4£ffl^T£*cfi# 

/W22-1, 22-2, 2 2-3&U=2 2-4^6$ 
7J?tl^;afi«JSE<D*^»fi*»^tl^n (AO, AO+A 
A, A0+2AA, A0+3AA) <t)&$h*mtzt X-ots. 
IWWfcftT, 3t7<;W22-1 <hJt7<;l/^2 2-4 
6^6<D[U73fi^^^ LTttSiSfcSlirr £ C ic <fc o 

[0 0 2 4] <;&7omm<Z>Bm>:W8ii*mwiz&ZX 

EIT-3&*o *HS6<Ofl?Ul«Ei5IWtctt0 2 K,t* Lfcjfcsft 

K1 3- 1 , 13-2, 1 3-3Slf1 3- 
4«^-^L, #3t7-fM/*2 2-1, 2 2-2, 2 2 
-3M2 2 - 4^<lSUtC*JiaiLT»SS©l@lS€--r^ 

[0025] ±a?(DiifiSfiimigfi^^BiBS<b-r*fc46ic 

ft&S^Sfl^i: LTI¥-SSF^PsT'4^m*ti/cfi#© 



[0026] 

fcl^Tfc, 5ra¥SaaStttt«gtt«l(ClliELTA& 

[0 1 ] *$gEte<J:*3fcjl*:g£Bfl*gfI8K<D» 1 <o 
[02] *XH(c£«3^S$&WH£1ISB4>)ll20> 

[E3] «e*©)tafi^Bfli#SfBSB©«ifi8*^-r^ 
py 70 

[04] *&wiz&z>K%i&&mm^&m2i&<Dn3<D 

[05] *5«^lcJ:5i l 6j6g$.fifi^§{g^B©m4(D 

[06] *BHlcJ:«3tt&S$Bfl95flttB«)B5a> 

[0 7] *$P&te«fc*3fcifc«£Bfi*S«tSB<OS6© 
HJS©JBB©«fiE*^-r^n » 70 
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